ma*mm u p> 02) & % ft ffr & # ( a) <ii>ttffiW£*»* 

^2002 - 531146 
(P2002-531146A) 
(43)&$B ¥«14^9/S24B (2002.9.24) 



(51)Inia' tt9JE*t F I 
C12N 15/09 ZNA C07K 14/435 
C0 7K 14/435 C12N 1/15 
C12N 1/15 1/19 
1/19 V21 
1/21 C12P 21/02 



(2l)tU8*f| 


ft©2000-586958(P2000-586958) 


(n)fflHA 




(80) (22)ffl«0 


^11^12^100(1999.12.10) 






(SSWBdgtfiB 


¥£13^6 8 0(2001.8.8) 




7* U U 7 *;fc=:7«94303. 


(86)H»fflH»# 


PCT/US99/2 94 05 




/to • 7)Vh, <i—7s h • ;* Ftf • K9-f 


(87)H85£W## 


WO00/34526 




? 1020 


(87)BBfiHB 


¥#12^6/3150(2000.6.15) 






(31)«5fc*8£3iS* 


09/2 1 0, 330 






(32)flBfe0 


T^10¥12^ 11 0(1998. 12.11) 




JHf>X*lT 13/1-161 


(33)«te*£®S 


*S (US) 


(74)«ax 


#s± m* ass 


(81)}f£B 


EP (AT, BE, CH, CY. 






DE, DK, ES, 


FI, FR, GB, GR. IE, I 






T, LU, MC, NL, PT, SE), JP 















(54) Anthozo aJB®#ffc*5B^a*©^*>**Jt *©.fc3fc* Wt*R£3- Kf 

(57) [©*>] 

*fl!>SrfifcS3te*>A*H tftttWKtt. amFP4 8 
6v CFP484. ZFP506. xFP538, d s 
FP483. drFP583. asFP600. dgF 
P5 12. fc±tfdmFP5 9 2#&fc.&ii«fcDa#S 

n*. ««*«tof»sanfca3t^>^^H) cbtt 
n*. 



4B024 
4B064 
4B065 
4H04 5 

C 

(± 68 jo a»sica< 



BEST AVAILABLE COPY 



#^2002-531146 



[ffiJim 1 1 35«©j||«eW1.C*V>T»fifr**4«56J£ttA n t h o z 

o a 

[!M<Jg2] Anemonia ma j ano, C I avu I ar i a 
sp. , Zoanthus sp. , Discosoma sp. Tredj. 
Dlscosoma striata, Anemonia sulcata, D 
iscosoma s p. rmagentaj , liitfD i s cosoma s 
p. rgreenj fre>&3S¥<fc9^ft£n£#£^5g7t14An t h o z o at 

[fS3*cJS3] amFP486, CFP4 8 4, zFP 5 0 6. zFP53 
8. d s FP4 8 3, drFP58 3, a s FP 6 0 0. d g F P 5 1 2, 
tfdmFP 5 9 2fre>tzZm&*)MR2tl%. ft#*2fcie*©*>/t**. 

irnxm 4 ] mvm^ 5 5 ; mm&n 5 e ; bs?o## 5 1 e 5 8 

; m^m^S 9 ; 0 ; BE^JS^6 1 ; BB*«J#^6 2 ; £cfctf@B?i]#^ 

6 3*»Sfc*#«fc9»RSn*E5i|£Wf W#3i2 C8B*©* W***. 

m\tm^m 1 ~ 5 ©<^na> 1 «ks«©* >/^s, ifdif©75^^ > h 

SrH-H-rs^^^?h*ffi?iJS:Wt-S. 90S. 
*©&tt. 

cit^jsi 0] m*«i~5©^-rn^i«ciB@©^>/^©*M4-r 
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[0 0 0 1] 

-t-n£©ffifflcprr*. 

[0 0 0 2] 

(wk&a5©t»9i) 

fi3tflaKtt, b«©*>/***. subs, *fcttft**a«i'r *fc»oi*fcWffl 

[0 0 0 3] 

ttBttfliB^isfcttSftfc&gt i/fcHT-a-w:, * 7msAe quo 

r e a v i c t o r i a©?'J->£tf£* Wt*H (GFP) T*D, £©* 
3 9 5nmt;:gAiaig£*rU 4 7 5 nm(C^2 ©jafie-f *«k 
Ot 5 1 0 nmK**H#S*rr*. GFPte. 2 3 8 75 W^ftTfc 0 
. 73/R6 5~6 7#«6H©J*lSK:W4t'a. 
[0 0 0 4] 

Jtfe ; f5ES*«l:rX4'>/t^KJaft©W3(t©fc«>©GFP©ttffltt. Chalf 
ie 6. Science 263 (1 99 4), 802-80 5H> *S«fctfHe 
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imf.. Proc. Natl. Acad. Sci. 91 (1994). 1250 
1- 1 2 5 0 4\Z&?TWm\zmm2nZ>. Rizzutoe. Cur 

r. Biology 5 (199 5), 635-642 tt. ttfi«f TfllfilWI' 
Z*i®i£?Z>fiitb<Dy-)Vt LT©»£SJG F P £ - 
JKaether^WGerdes, Febs Letters 369 (1 
995) . 267-271 ^4§!G F P LT. ttWm&lZ$irz?> 

Cheng. Febs Letters 3 6 9 (1 9 9 5) , 3 3 1-3 3 4 
izZ-oTmWiZnZtf. -#D rosophi 1 aECfcttSG F P525t«. D 
avis 6, Dev. Biology 170 (1995), 726~729l; 

[0 0 0 5] 

»*feSGFP*3«k^SSGFP S 6 5T<D&&ffila\t* G F P CDH#7C® 
jgaV1U;W;:^{K"r££<fc£?Kf (O rmo Science 273 (1 9 
9 6) 1 3 9 2~1 3 9 5 ;Yange>, Nature Biotechnol 
. 14 (1996). 1246-1251). A'U^tt. 3 hfc#lig*<Z> 

tt, AU;H3J:oTjSic$tlT^-5. 3>A*£ r-fttftiite. GF PS:. 

lt. gf p zmmizfimux-p-iz-rz. l*^l. gfp©^ 

^PBlO^S^ttSm-r^^mSrft^-rS^tC^^T. GFP£&iI 
[0 0 0 6] 

^OW^fft)tlT*J0. ®*©ffi^@W0>/5:io£. GFP©fttf:£&#L 
, -eLT. Gmft-D&MitZnttGF PmiZ<£fc-?Z>* GFPWgiLlVt-^ 

3 >«sn (maw:, rtntj s*i*:gfp dna) . -^o^>/^K 

mm^m%W}^m^X^^m^n^ (Haas£. Current Bi 
ology 6 (1 9 9 6) 3 1 5~3 24 ; Yang6. Nucleic A 
cids Research 2 4 ( 1 9 9 6) 4 5 9 2 ~4 5 9 3) . 
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?ui?<D\ib{£*>wmt. m&i*ntz>f*)->iiLft*>wg. (egf 

P) J GFP^i©ISIi x7>ft, &«fctHXD 

K»«i,T^*#*fcttjifc*^«***tt©fitt* yj«#wi;: 

«pHfe#tt©8ft£££"f 3. £0*#fca@£^T©3ff81ft7^ WPfc 
. ***»x*;v*-»» (fret) ©wfgttt'&tr. 

[0 0 0 7] 
[0 0 0 8] 

**Wi. amFP4 8 6, cFP4 8 4, zFP50 6. zFP5 3 8. d 
SFP4 8 3. drFP583, asFP6 0 0. dgFP512. *^dm 

f p 5 9 2 *» & & «t b *r s . «t tf*MS $ nta >/t * n \Z 

[0 0 0 9] 

>ifr2>xn%&$tZ>> ft>t4r>/t^Kt3-H"r*DNAB5»J*HJ6-r** 
fc*|tjg&$n, tdT±fi!t«IEWtt. K*J##3. 5. 8, 11. 12, *5«fc 
tfl 4*>Sfc*lN:0^3tt*E*J*Wt***? , ^H*:i-F-r*. ±32&& 
E?J©££«, ±E«**>/**K*3- K-raDNAEWfcfilJM**. 
[0 0 10] 

*3fiW©9J©*lt»!8K:*^T, +>->7;i/+©&&EyiJ©#&fcX* U--> 

W'aiss&ars. at**>/t*K*3-F-r*DNABj«i*Hirr*#tt 

#ig«£*l, HCTilBtttftEWi. E*J##4. 6, 7, 9. 10, 13, 1 
5, iS.ttfiei^ftSS.tOURSns^'f^-i/wyu^XtS. ± 
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[0 0 11] 

[0 0 12] 
[0 0 13] 

&WmWlZte^Tffl^Z>%£* ffll§ TGFPJ tt, Ae qu o r e a vie 
tori a&*<Dm&te<Dif sAtm*^?. ZtllZte. 

fTft^O/'?— ->*a Aequorea victor i a©GFP0)iB 

~9\ (BB^JS^ 54) Preshere.. Gene 111 (1992). 2 
2 9~3 3lZffltn2tlX^Z>. 
[0 0 14] 

*W«ll*tw*>^Tffl^-5^. ffi§§ TEGFPj te. 2O0>7$y®S&££ 
-T£GFP<D£M&£#£^:5 : F6 4L£J;tfS6 5T (He im6. Na t 
ure 373 (199 5), 66 3~6 6 4) . ffl§§ tthfc} \t. t FSBUS 



(8) 
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\Z&ftZ?>W£<D%mzo\,*T3 F>£g®ftTf £<fc-5£GF pg|KfiB*l£ 
ftagSSttfcggfbfc^:? (Yang^, Nucleic Acids Resea 
rch 2 4 (1 9 9 6) » 4 5 9 2~4 5 9 3) . 
[0 0 15] 

'tfiXii. Man i at i s, Fr i tsc h&itfS amb rook, TMo 1 
esular Cloning:A Laboratory Manual (1 
9 8 2) ; TDNA Cloning:A Practical Approa 
c hj SfSI#:fcJ:tf I I|(D. N. Gloverl, 1 9 8 5) ; TO 1 i g 
onucleotide Synthesisj (M. J . Gait B, 198 
4) .Nucleic Acid Hybridizationj (B. D. H 
ame s fc<fctfS. J. HigginsS (1 9 8 5) ) ; ("Transcri 
ption and Translationj (B. D. H ame s&cfctf S 
.J. HigginsS (1 984) ) ; TAnimal Cell Cult 
urej (R. I. Freshneyi (1 98 6) ) ; Hmmobi 1 i z 
ed Cells and Enzymesj (IRL Press, (198 
6));B. PerbaK fA Practical Guide To M 
olecular Cloningj (1 9 8 4) StiOCt. 
[0 0 16] 

[0 0 17] 

tdna^j «, -*m&Wi%.rztt-*m^ i )v!7 7><D^-rtifrX'<D* 

tr'sVit^tVttY (79-y. 91 '->, xS h-i^) 0#'J^ 
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[0 0 18] 

dna rn-HBB^jj « v &wummmmo>®m : \zuw2fiitm&: 

-*«S^:S*4«i!5>K JWt«mRNAft*«)cDNA, W^^i MMi* 
ttflJMb) DNAlfc*y/ivDNAE5»k fccfctf^fiSDNAE^J,, ^'JTr-^ 

[0 0 19] 

tt««©«»OMO**tt^K: «fc OSfcfcfbSftfciSiW 2 o 

[00 2 0] 

JB0 r*u:f:**M-*Fj »*, (ioo&Sfi*i&) ©aaRtf^*^ 

o 

[0 0 2 1] 
[0 0 2 2] 

r7o*-*-E*Jj tt. «Bfla+©RNA^U/7— KCtS^bfl, 
8S (3* #|6l) 3-FE*J0te¥*HttL»*DNAW»««T**. *%<E£ 



( 10 ) 
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(fcfc'Lftt'Ttt&W TTATAJ ■$y>77,&&tf rCATj XyZZZS 
[0 0 2 3] 

" CO 0 2 4] 

Sfflfl&tt, ^HttDNA*fc«m@DNA75t8BflS©rt0iiJ{C#A$nfcli^. Z<D 

stiffs. k^wschltw:, ££c^®ite&£n£*ffljis«, mmm 
h&&d n a &&Mjg©*Bi* sfc snugftsfeia * n - > fctiti-r *m* 

[0 0 2 5] 

dna®^© riij mi*. mm±. ^o^fr^^to^^fflsn 

TUttK cfcD^^DNA^rt©. ^«J^DNA-fe^^>hT*S. ft 

©4*#® y y a *©««jM&y y a d n a cm & l&i^d n a t . m%m&-f 
tm^ $ £ o tt d n a v>mkw$.* £ 1; fc \>\ 



( II ) 
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[0 0 2 6] 

©»«*fc«»i:»A$n5S^, eafc*LTj£Sttfc7v-fc'r 

[0 0 2 7] 

LK C(D75yg?B2^Jtt, lX^n-FT-S-^nS (A : 75-> ; C : *s 
^f-f>;D : 7W7*>m-. E : W*5>«: F : 7i-H?=>; G 
: ^'J->> ; H : tX^> ; I :-fVO-f J/> ; K : U5» ; L : P-f5/> ; 
M : /^*-> ; N : 7*A*7*> ; P : 7oU>; Q : ; R : 7^ 

S : -fc'J > ; T : h > ; V : A'U > ; W : MJ7h7r>: Y : 
; X : ft:t<Z>SS) . NH 2 (t #iJ^^H075y*JBfc#ffi-r* 
»»©7$y3S*^3. COOHI1 

5BtO*JW?*->SS^5. WPtt#U^^Hi>*ttKaoT. J. Biol 
. Chem. 2 4 3 (1 9 6 9) . 3 5 5 2 ~ 5 9 
[0 0 2 8] 

*%W\t* amFP4 8 6, cFP484, zFP506, zFP 5 3 8, d 
SFP483, drFP5 8 3, asFP600» d g F P 5 1 2£«fctfdmF 

p 5 9 2fr<btzzM£0MR2nzmfr?ftmnft%ft?>rt*n\zmtz> 

[0 0 2 9] 

i •Dommmmz^Xs mt? >/t**t a- n-ts d n asm* 

[0 0 3 0] 



( 12 ) 
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( 9. 10, 13, 1 5&£&i 6frt>ttzm&<omR2nz>77'C?-\z;\'( 
•r 5 d n a m>\ £ pijg -r 5 . 

[0 0 3 1] 

ft-575 ySSffi^J&W-rs^^ >/S*SS£3- F-t3&8E?'J£fg5t-f SIS 

, dWSfflBStt^Tt^fe-fe^V-x^ ^(fluorescence acti 
vated cell sorting: %LftUttmi& >tf) K«fc 0 

v-hsns. jW3#*l<h:. jiosasaiMu a^w^Hfcmssft* 

[00 3 2] 

*UT^ft*«*T'b*»W*IS«"r*i:ttt«H$ftfeV>. 
[0 0 3 3] 
(JdtMD 

SrfcfcStffc^W^K*. An t h o i o a»V»<?*>OlW k 6P!ft I/fc. H 

KULfcil^fc:. 6^>0>a£SftLfc (%lfc#Ba>£&) . 

[0 0 34] 
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mi) 

(3H) 



(COffi&ICfclvCffiffll/fcAn thoz a<om 



il 


KH0*J^ v ^ |vt*^>s 


m yl* 


Anenonia raajano 




B«ife©te¥SB(tentacle tip) 


Clavul aria sp. 




(oral disk) ' 


Zoanthus sp. 






Oiscosona sp. 

mi 




(spot oral disk) 


Oiscosoma striata 






Discosona sp. 






Oiscosona sp. 






Anenonia sulcata 







mmm) 

(CDNACDISS) 

fRNAS, Chomczynski*WSacchi (Chomczyn 
ski P. <b. Anal. Biochem. 162 (1987) , 156-1 
5 9) toZfuY^MZ'ft-oX, SWWS^6¥StLfc. ^licDNA*. SM 
ART PCR cDNAM+-7h (CLONTECH) £H{«;£*l£:?D h 
3;H:Stotfffl[/T. l~3/zg<a£RNA^bfJ8&LT&»&Lfcj^ 
C«*-y h*OI{ft£ft£: rcDNA^7-fV-j *yMV-TN3 (5 
' — CGCAGTCGACCG (T) l3 » EaMMtl) (£2) 
3g£fTofc. &<^T. Jt"li3ttfccDNA-tr>7;i>£v jg^^n/Si^D h 
E*$ntJ:5ICH»Lfc3&t, fcfc'U PCRfc«IffiLfc2 0©:/5-fv-->JtT 
S77-fT- (5* -AAGCAGTGGTATCAACGCAGAGT, BH^J 



( 14 ) 
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#^2) m2) *5<t^TN3^7-fT- mi) T&ofc (thiZ. 0. 1 (i 
M(Dm&) Z 2 0~2 5|al©PCR-*M , *;i>*£lfiLT. cDNA 
■^>y;P€:iiil@Uit. Z<D®mt<nTzcDNA£jkT-2 Ofg^&U ^ITi© 
1 M 1 £, «<*«KlTttfflbfc. 
[0 0 3 5] 
(312) 

•c D N A£ffcfc«t tfR A C E KTMffi Ufc* U 3 

' [0 0 3 6] 
S2] 

TN3: 5'-CGCAGTCGACCG(T)„ 

( %v?\%%v 

T7-TN3 : 5 ' -GTAATACG ACTCACTATAGGGCCGC AGTCG ACCG(T) I3 

TSoVv: 5'-AAGCAGTGGTATCAACGCAGAGT 

T7-TS: 

5'-GTAATACGACrCACTATAGGGCAAGCAGTGGTATCAACGCAGAGT 
T7: S'-GTAATACGACTCACTATAGGGC 

( m\%% 19 > 

TS- *<] 3" 5'-AAGCAGTGGTATCAACGCAGAGTACGCrGrGrG 

(^5ir 5 53) 

(3OS0IJ3) 
Cfr'J:*Z>§£8t) 



( IS ) 
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mmzwistz. t^xo**)!*, mmmz?)m®\sit. S2'«, cdna^ 

fiJtfc .fctfR A C E KfcUT&ffi L tz* U ^St". 
[00 3 7] 
(S3) 

[00 3 8] 

[S3] 



A. victoria GFP (7) 






20-25 


GXVNGH 
( Wt\%% 3) 


NGH: 5*- GA(CT) GGC TGC 
GT(A.T,G,C) AA(T,Q GG(A,T,G) 
CA( 4) 


31-35 


GBQEG i 
GEGNG 


GEGa: 5*- GTT ACA GGT GA(AG) 
GO(A.C) GA(AG) GO 

GEGb: 5'- UTT ACA GGT GA(A.G) 
GG(T,G) GA(A.G) GG 
( »2 *J*$ 7) 

GNGa; 5*- GTT ACA GGT GA(A.G) 
GG(A,Q AA(C,T) GG 

( M.*r\~tfb 9) 

GNGb: 5'- GTT ACA GGT GA(A,G) 
GGfT.G) AA(C,T) GG 
( g>E?'J&-5 10) 


127-131 


GMNFP 

( !ttYjft£ll) 
GVNFP 

( »ZTJjM 12) 


NFP: 5* TTC CA(C.T) GGT 
(G,A)TG AA(C.T) TT(C J) CC 
13) 


134-137 


GPVM 


PVMa: 5* CCT GCC (G,A)A(C,T) 
GGT CC(A.T,G.C) GT(A,Q ATG 

03)2.6') £f 15) 
PVMb: 5* CCT GCC (G,A)A(CT) 
GGT CC(A.T.G,Q GT(G,T) ATG 

{ 16) 



( 16 ) 
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(nFP©3' - CDNA7 77"/ >h <£>#&) 

. uORACE7h7fy-H gi^tS 2 :3<D P C R 

-TN3zfy-i^- (E?i]#*tl7) (T 7 -TN3<Dffi^J{3C>^T«, ^2) 
iOPCRI@{C*5^Tg^*-C*-2>T7-TN3 7'5"f T-«:Blf 
^xfeS*ti. S^Ti&5TN3y7-f7-4fILfci^ 4#HT7-TN 
3y7-T^-*<gaS (0. 1 MM) fcTttfflbfc*£C. £CZ>rty?tfyO 
>Fmmtf%)%:mzm®tsntZZtT!$>Z> (Frohman* (1998) PN 
AS USA. 85. 8 9 9 8~90 0 2) . SH2 0>P C RlgKL TN 3 7*7 • 

[0 0 3 9] 
<*4) 

(nFP c DNA© 3 ' 75^> h©#MW*iffi*4i;-5. Sf§ 1 fccfctfS! 
2 ©P C ROtztbomm^y'f •?-<Dm&.£t>1t) 
CO 04 0] 

[314] 



( 17 ) 
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Anemonia 


majano 


NGH 


GNGb 

( 3M')$§io) 


Clavularia 


sp. 


NGH 
( 4) 


GEGa 

( ge. 6) 


Zoantbus sp. 


NGH 


GEGa 

( #i$j&3 6 > 


Discosoma 




NGH 
( ftM'J*S 4) 


GEGa(^J^ 6), 
PVMb ( 8£*5*5 16) 


Discosoma 


striata 


NGH 
( 4) 


NH> 


Anemonia 


sulcata 


NGH 
(»t?«J*-| 4) 


GEGa f 6) 
^„NFP( 13) 



^lOPCRS^. ^TtD^o^mLfc : igiH£n/ic DNA-tf>:/;Ka 

iifi&£^ifix Advantage KlenTaq Polymerase 
Mi x (CLONTECH) , 200/iM dNTP, 0. 3 uM<Df&l<Dm 
fi^-fV- (^4) fccttfO. UM©T7-TN3 (SE^J#^17) Zfy< 
i§2 0fi 1£T^A/C^fc. ■9-'1'^JK07'D7^-;i/tt. UTF© (H 
ybaid OmniGene The rmocyc 1 e r. fa-^>hD 
-;HE-K> : 9 5X:X'l 0#, 5 5X:T1«-, 7 2*CT4 0£l>£ lit 

; 9 5^1 6 2t;-e3 08\ 7 2t:T4 2 41K & 

I^T, £©K£$j£7kT2 OfgftiiRU ^LT^&fR^©?^© 1 « 1 £Sg2 
(DPCRKfcmzmmLtco £©3g2®PCR£ffc^W:. J: 9 

n&fifftt&^trix Advantage KlenTaq Polymer 
ase Mix (CLONTECH), 2 0 0 /iM dNTP, 0. 3/iM©$ 



( 18 ) 
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2»SSSy7-fV- (^4) &<fctfO. UM©TN3y7'f7-^Wfc 
. lM>;)l><D7n7j-Mt. U~F<D (Hy b a i d Omni Gene Th 
ermocycler, ^3.-^3 > ho-;|rE-K) T&ofc : 9 5t;T 1 0 
5 5*0 (GEG/GNG^c«PVMtCPLT) Sfctt52t: (NFPKH 
UT) Tl». 7 2 < CT4 0#*l^'f ^;U; 9 5tT*l 0&\ 6 2*C (GEG 
/GNG£fc«PVM£g|LT) ££«5 8*0 (NFPKMLT) T3 0#. 7 
-2"1C"TM0#*1 31M*;W P-C'ROMl*. mitH^©;^ hrUWCftoT 
» PCR-Scr i p t^*— (St ratagene) $*\Z>7U— ->#L 
it. 

CO 04 1] 

I20PC REfcCfclrvrtt Ll^ttT, ftgWit4g££ C £ ~f v4 V-©»^ 
fc>i*£HfflLfc. £®i|$j£©ilMB£tt. fi$tlWXOSI^>H (NG 
H*5i^GEG/GNGtCO^T*56 5 0~8 OObp, tl/TN F P$5j;tfP 
VMCOW»3 5 0~5 0 0 b p («ffc, '>&©3f<<V\*>K£#"5) ) 2 
OOPCRE*«fc7i!fn--^y^±T«im3nfci:t*jKi*'r*. An tho 
z o am©Jlft*afcot»T©^ r 5'fT-fl!)aotli*oa*'&t>'tt*, *4K3U 

^W^S^cliAequorea victoria G F PKftLT. fflR 

[004 2] 
(3»J5) 

(4IcDNA®3 tf-®r#) 

C, 2o©5' fgfrtt (directed) Atl? (nested) 75 -fv— 
^cDNACOW^l/ (S5) . ^^-eC<DcDNA©5' *3S£, MWi? 
£2 0<7>PCR£®fflLTifi|iLfc. ^CD#©PCR££{;:&^T. ^f-yZf 
79hPCRj <htA?|Jr&ft77o-^£<£fflLT, nyi7ifyO> K©*i4@£ 



( 19 ) 
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Jffllf^ 1 x Advantage KlenTaq Polymerase 
Mi x (CLONTECH) ,200/zM dNTP, 0. 2*iM©Sf!i©it£ 
^mWT^'fT- (^5£#{8©£<!:) 0. 0 2/zM©T7-TS77<V 

- (SB?"j#^i8) . o. uM©T7/7-f7- <s?y#4i 9) &&&mm 

$nfecDNA-tr>y;|/02 0fS*^«5l u 1 ft, &gfi2 0M I CT^T^ 
i ?;U©7D7-r-;H*> WTO (Hy b a i d Omni Gene T 
hermo cycler, ^a— 7zJ>ba— Art— H) T&ofc : 9 5*0-71 
0g\ 60*0730^. 7 2*CT4 0^*2 3-2 7-y-<^;k itffi©^** 
-C5 0fgf&iRU ^lt^0««05^OUl^ 2!2© (A*l7) PCR 
KgsftlLfc. £©££«, ti{ft$nfcli®i&£$t?l x Advantage 
KlenTaq Polymerase Mix (CLONTECH) , 200 
MM dNTP. 0. 2/zM©Sfl2©jt£?1#gW77l'T-;}3 e fctf0. ltfM 
©TS77<T- (S2^J##2) ^12 0/i lfcT£A/T%>fc. it-T^;i/ 
©7o7^-;Hi, WTO (Hy b a i d Omni Gene Thermoc 
ycler, ^a-y^ > h ;kt— K) T&^fc : 9 5tTl 0#. 6 0*C 
T3 08\ 7 2 < CT4 08>£1 2tK*;k *trvrlB«©j£i»*, «£;!#©:/■• 
DhaRftoT, pAt 1 as'?^- (CLONTECH) fpK£D--> 

[0043] 

(315) 

(5' -RACElCffifflLfcite^SWT'v'fV-) 
[0 0 44] 

[&5] 
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% \ »\ ?' 9 U - 




Anemonia 
raajano 


5'-GAAATACTCAGGCATACTGGT 

( m\%% 20 > 


5'-GTCAGGCATAC 

TGGTAGOAT 
( 2D 


Clavularia 
sp. 


5'-CTTGAAATAGTCrGCTATATC 
(m\&5 22) 


S'-TCTGCTATATC 

G1U1GGGT 
( 23) 


Zoanthus 
sp. 


5'- 

GTTCI i G AAAT AGTCTACTATGT 
( 24) 


5 '-GTCTACTATGTCTT 
GAGGAT 
( «DlVj$r£ 25) 


Discosoma 


5 '-CAAGCAAATGGCAAAGGTC 

26) 


S'-CGGTATTGTGGCC 
TTCGTA 
( aiS J«"5 27) 


Discosoma 
striata 


5 ' -TTGTCTTCrTCTGC AC AAC 
( 28) 


S'-CTGCACAAOGG 
GTCCAT 
( 29) 


Anemonia 
sulcata 


5 ' -CCTXH" ATCTTCATTTCCTGC 


5'-TATCTTCATTTCCT 
GCGTAC 

31) 


Discosoma 
sp. 


S-TTCAGCAOCCCATCACGAG 
32) 


5-ACCCTCAGAGCTG 
GGTTCC 
( 33) 


Discosoma 


5'-CCCTCAGCAATCCATCACGTTC 

( mi & ^ 34) 


5'-ATTATCTCAGTGGA 
TGGTTC 

( m'\ » % 35) 



(*M«6) 

(E. coi i {CtJttSnFP^fgS) 

OOy^-fT-^&DNAlCO^T^Lfc : -e©cDNA03' 
gT57^-'J>^gBft£W-r-5 5' fg|6jtt TTliitJ 7?-f?-. *5«fctfHKIB 
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T^-fv- (^6) . ^©y^-fv-tt. l&||SX>F2*l/7— tfK^T© 
S5fe«r3-H-r5 5' (heel) ZGLtz ; ts b\Z. Z<D±ffi7y-1 

*-©PCRg!$)£pQE3 01>79- (Qi agen) 'K d©^? 
*-K:3-K£n£6XH i s?>?tnFP<DV- : r4>!f7l'-I*<»M£tf£ 
CSJ;p^^T^D-->^-rSCl<h^pItgC-rScfcplClStfLfc. PCR£ 
UTF©<fc5t::3IMLfc: mmzntzcDNAV>7)l><D2 0®%%1®1 u 1 £K 

tfl x Advantage KlenTaq Polymerase Mix 
(CLONTECH) » 2 0 0/zM d NTP, 0. 2 itlA<D±tti7 m 5'i V-i5 

)W7u7<(— Mt. KT© (Hy b a i d Omni Gene Thermo 
cycler, ^a-y3>hP-JW6-H) T&ofc : 9 5*CT1 0S\ 6 0 
•CT3 0I*. 7 2*CX4 08>&2 3~2 iO««ie©S**. 7 

GSfflLT. pQE3 O^^-tpK^P-x^Lfc. 
[0 0 4 5] 

f^T©:/?^— *. XL-1 blue E. c o 1 I (pKT«MiU * 
l/T^S HDNA5^l/7^7 h (CLONTECH) KJ:oTtt«l/ . 

igtf! (1 0 0/zg/ml©7>k?->U>£«tft) *KT3 7t;Tr-flfti|MSS-£fc 

. z.(D-m%m%} i o o /< i *. iooMg/mi©7>tr^ | j>*-&tt«»fe 

LBigtf!2 0 0m MC»U. 7"C. 2 0 0 r pmCT, OD 600 0. 6 

~0. 7 3--emmZltfZ.. *t»T. ImM I PTGfcH©«*tofc»iinU *, 

. Uigit©yDh3«oT, TALON™£P77^Xx-r-®Jli (CL 
ONTECH) *ttfflUT«»Ufc. 
[0 04 6] 
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[0 0 4 7] 

Clg6] 



" it 






Anemonia 
raajano 


5* -acalggaiccgctctttcaaaca 
agtttatc( &LV)8r^ 36) 
BamHI 


V-tngt»Rt^gporittAttegta 
tttcagtgaaatc 
( Stf^l^^ 37) 
Xhol 


Clavularia 
sp. 


L: 5 '-acatggatccaacatttttttga 
gaaacg ( GLV)^ 38) 
BamHI 

S: 5'-acalggalccaaagctctaacc 
accatg( »LVJ%| 39) 
BamHI 


5*-tagtacicgagcaacacaa 
accctcagacaa 
( fltflft* 40) 
Xhol 


Zoanthus 
sp. 


5'- acalggalccgctcagtcaaag 
cacggt( 41 > 
BamHI 


5' -tagtanlcgaggttggaactacat 
tcttatca( 42) 
Xhol 


Discosoma 


5*. acatggatccaggtcttccaagaat 
gttatc( 43) 
BamHI 


5'-iagtaiU£gaggagccaagttc 
agcctta( 44) 
Xhol 


Discosoma 
striata 


5'. acalggalccagttggtccaagagtgtg 
(*t V] $ 5 45 > 

BamHI 


5*-tagcgag£lciatcatgcctc 
gtcacct ( &tV)9r% 46) 
Sad 


Anemonia 
sulcata 


5*- acaiggatccgcttcctttttaaagaagact 
( VJ&$47) 
BamHI 


5 ' - tag t acicgag tec tt ggg age 
ggcttg( ftU')#r% 48) 
xnoi 


Discosoma 


5'- acaiggaiccagttgttccaagaatgtgat 

( #IVJ*3 49) 
1 BamHi 


5*-tagtacl«Aggccauacg 

ctaatc ( a£*7** i0 > 
xnoi 


Discosoma 

sp. "4$. " 


S'-acatggaxctagtgcacttaaagaagaaatj 

( at 5i) 


S'-tagtactcgagattcggtttaat 
gecttg ( ftg *-J * $ 52) 



<£JS0J7) 

mmtmft? >w3.&±xs-z.v>*?>wg.*n- kts cdna) 

m7t^>A^M€'3-H-r?.7 0(D±ScDNA*t# (ffi?iJ#^4 5~5 1) 

. *\sT7-D<D®mu&ft?>rti?mzm£.Lrz (k^j#^5 3-5 9) . cn 
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3~l llc^T. 
[0 048] 

[0 0 4 9] 
[«7] 





NFP 


Ik 

n m 


n m 


flfeUL 




** 


Anemonia 
majano 


amFP486 


458 


486 


40,000 


0.3 


0.43 


Clavularia 
sp. 


cFP484 


436 


484 


35,300 


0.6 


0.77 


Zoanthus 
sp. 


2FP506 


496 


506 


35.600 


0.79 


1.02 


Zoanthus 
*P. 


IFP538 


528 


538 


20.200 


0.52 


. 0.38 


Discosoma 

*p- 


drFP583 


558 


583 


22400 


0.29 


0.24 


Discosoma 
striata 


dsFP483 


443 


483 


23,900 


0.57 


0.50 


Ansroonia 
sulcata 


asFP600 


572 


596 


56,200 


<0.001 




Discosoma 

«p H* " 


dgFP512 


502 


512 


20,360 


0.3 


0.21 


Discosoma 

sp. 


droFP592 


573 


593 


21,800 


O.U 


0.09 



*ft*i&?W.mt> A. victoria GF PWffi^iR^it&LTfc^L 
***§*fJ¥gtt, Bg«Rftfc*FiR**8M*T, A. victoria GF P 
[0 0 5 0] 

m7t*>/^K£>£M?iJ£0 2 AK^-T. #^Wlt«, Aequorea 



( 24 ) 



#562002-531 146 



victor! a<Dt/*)->&%*>rt?n (GFP. B2?J#^5 4) £g^< 

. £n6©&8fc&ft*>/^s©7s/eE*jfc. mnmns 5-6 3 tztt 

Zoan t hu s 4#0>2^<Z>*>/t?ftfc«fctfD iscos orria** 
©^©^Wt***, SWDMTtfctSrT* : HO^'J-X©*! ©*>/*** 

Sr. ^CioTSt. A. victoria GFP©E*JK:*HT, 
"WriW** r* ^IC"F«*4*T : ««&#£© 0 - c a n ©rtffliJ£J&j£-f 
*fcfi?*tttt*. 0 2Btt, cFP4 8 4©N*W^t, £©$#«, ffi 

[0 0 5 1] 

1. Ormo£ (1996) Science 273: 1 3 9 2-1 3 9 5. 

2. Yang, F. & (1 9 9 6) Nature Biotech 14:12 

4 6-1 2 5 1. 

3. CormackS (1 9 9 6) Gene 1 7 3, 3 3-3 8. 

4. Haas^ (1 9 96) Current Biology 6.3 15-3 
2 4. 

5. Yan g6. (1 9 9 6) Nu c 1 e i c Acids Research 
24, 4592-4 59 3. 

6. GhodaS (199 0) J. Biol. Chem. 2 6 5:11823- 
1 1 8 2 6. 

7. Prasher D. C. £ (1992) Gene 1 1 1:2 2 9-3 3 

o 

8. Kain£ (1995) B i o t echn i que s 19 (4) 650 — 

5 5. 

9. Chomczynski P. 6 (1987) Anal. Biochem. 
1 6 2, 1 5 6-1 5 9. 

10. Frohmane (1 9 9 8) PNAS USA, 8 5, 8 9 9 8-9 0 
0 2, 
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[0 0 5 2] 
[0 0 5 3] 

<Djj&. m mm. te&zmfcofc&yitt*^ nfZL^nmrnmo 

[K5U^] 
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<110> 



<120> 



SEQUENCE LISTING 
Lukyanov, Sergey A. 
Labas, Yulii A. 
Matz, Mikhail V. 
Fradkov, Arcady F. 

Fluorescent proteins from non-bioluxninescent 
species of Class Anthozoa, genes encoding such 







proteins and uses thereof 




<130> 


D6196PCT 


10 


<141> 


1999-12-10 


- 


<150> 


09/210,330 




<151> 


1998-12-11 




<160> 


63 


15 


<210> 


1 




<211> 


25 




<212> 


DNA 




<213> 


artificial sequence 




<220> 




20 


<221> 


primer_bind 




<223> 


primer TN3 used in cDNA synthesis and RACE 




<400> 


1 




cgcagtcgac cgtttttttt ttttt 25 


25 


<210> 


2 




<211> 


23 




<212> 


DNA 




<213> 


artificial sequence 




<220> 




30 


<221> 


primerjbind 




<223> 


primer TS used in cENA synthesis and RACE 




<400> 


2 




aagcagtggt atcaacgcag agt 23 


35 


<210> 


3 




<211> 


6 




<212> 


PRT 
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<220> 






<222> 


21 




<223> 


amino acid sequence ot a Key stretcn on wnigu 


5 




primer NGH is Da sect; xaa at position 






represents unknown 




<400> 


3 




Gly Xaa Val 


Asn Gly His 
5 


10 






- 


<210> 


4 




<211> 


20 




<212> 


DNA 




<213> 


artificial sequence 


15 


<220> 






<221> 


primer_bind 




<222> 


12 




<223> 


primer NGH used for isolation of fluorescent 






protein; n at position 12 represents any of the 


20 




four bases 




<400> 


4 




gayggctgcg tnaayggdca 20 




<210> 


5 


25 


<211> 


5 




<212> 


PRT 




<213> 


Aequorea victoria 




<220> 






<222> 


31. .35 


30 


<223> 


amino acid sequence of a key stretch on which 






primers GEGa and GBGb are based 




<400> 


5 




Gly Glu Gly 


Glu Gly 
5 


35 








<210> 


6 




<211> 


20 
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<212> DNA 

<213> artificial sequence 
<220> 

<221> primer _J>ind 
5 <223> primer GBGa used for isolation of fluorescent 

protein 
<400> 6 

gttacaggtg arggmgargg 20 

10 <210> 7 

<211> 20 

<212> DNA 

<213> artificial sequence 
<220> 

15 <221> primerjbind 

<223> primer GEGb used for isolation of fluorescent 

protein 

<400> 7 

gttacaggtg argg)cgargg 20 

20 

<210> 8 

<211> 5 

<212> POT 

<213> Aeguorea victoria 
25 <220> 

<222> 31... 35 

<223> amino acid sequence of a lcey stretch on which 

primers GNGa and GNGb are based 

<400> 8 

30 Gly Glu Gly Asn Gly 
5 



<210> 9 

<211> 20 

35 <212> DNA 

<213> artificial sequence 
<220> 
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<221> primer Jbind 

<223> primer GNGa used for isolation of fluorescent 

protein 
<400> 9 

gttacaggtg arggmaaygg 20 

<210> 10 
<211> 20 
<212> DNA 

<213> artificial sequence 
<220> 

<221> primerj>ind 

<223> primer GNGb used for isolation of fluorescent 

protein 
<400> 10 

gttacaggtg arggkaaygg 20 

<210> 11 
<211> 5 
<212> PRT 

<213> . Aeguorea victoria 
<220> 

<222> 127 ,.131 

<223> amino acid sequence of a Key stretch on which 

primer NFP is based 
<400> 11 

Gly Met Asn Phe Pro 
5 

<210> 12 
<211> 5 
<212> PRT 

<213> Aeguorea victoria 
<220> 

<222> 127... 131 

<223> amino acid sequence of a key stretch on which 
primer NFP is based 
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<400> 12 
Gly Val Asn Phe Pro 
5 

5 <210> 13 

<211> 20 
<212> DNA 

<213> artificial sequence 
<220> 

10_ <221> primer_bind 

<223> primer NFP used for isolation of fluorescent 

protein 
<400> 13 

ttccayggtr tgaayttycc 20 

15 

<210> 14 
<211> 4 
<212> PRT 

<213> Ae<juorea victoria 
20 <220> 

<222> 134.. 137 

<223> amino acid sequence of a key stretch on which 

primers PVMa and PVMb are based 
<400> 14 
25 Gly Pro Val Met 



<210> 15 

<211> 21 

30 <212> DNA 

<213> artificial sequence 
<220> 

<221> primer_bind 

<222> 15 

35 <223> primer PVMa used for isolation of fluorescent 

protein; n at position 15 represents any of the 
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four bases 
<400> 15 

cctgccrayg gtccngtmat g 



21 



5 <210> 16 

<211> 21 
<212> DNA 

<213> artificial sequence 
<220> 

tO <221> primerjDind 

<222> 15 

<223> primer PVMb used for isolation of fluorescent 

protein; n at position 15 represents any of the 
four bases 
15 <400> 16 

cctgccrayg gtccngtkat g 21 



<210> 17 

<211> 47 

20 <212> DNA 

<213> artificial sequence 
<220> 

<221> primerjbind 

<223> primer T7-TN3 used in cDNA synthesis and RACE 

25 <400> 17 

gtaatacgac tcactatagg gccgcagtcg accgtttttt ttttttt 



47 



<210> 18 

<211> 45 

30 <212> DNA 

<213> artificial sequence 
<220> 

<221> primer_bind 

<223> primer T7-TS used in cDNA synthesis and RACE 

35 <400> 18 

gtaatacgac tcactatagg gcaagcagtg gtatcaacgc agagt 



45 
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<210> 


19 




<211> 


22 




<212> 


DNA 


5 


<213> 


artificial sequence 




<220> 






<221> 


primer_bind 




<223> 


primer T7 used in cDNA synthesis and RACE 




<400> 


19 


10 


gtaatacgac 


tcactatagg gc 22 


- 


<210> 


20 




<211> 


21 




<212> 


DNA 


15 


<213> 


artificial sequence 




<220> 






<221> 


primer_bind 




<223> 


gene-specific primer used for 5 ' -RACE for 






Anemonia majano 


20 


<400> 


20 




gaaatagtca ggcatactgg t 21 




<210> 


21 




<211> 


20 


25 


<212> 


DNA 




<213> 


artificial sequence 




<220> 






<221> 


primerjaind 




<223> 


gene-specific primer used for 5 '-RACE for 


30 




Anemonia majano 




<400> 


21 




gtcaggcata ctggtaggat 20 




<210> 


22 


35 


<211> 


21 
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<212> DN* 

<213> artificial sequence 
<220> 

<221> prime r_bind 

<223> gene-specific primer used for 5 ' -RACE for 

Clavularia sp. 
<400> 22 

cttgaaatag tctgctatat c 21 

<210> 23 
<211> 19 
<212> DNA 

<213> artificial sequence 
<220> 

<221> primer_bind 

<223> gene- specific primer used for 5 ' -RACE for 

Clavularia sp. 
<400> 23 

tctgctatat cgtctgggt 19 

<210> 24 
<211> 23 
<212> DNA 

<213> artificial sequence 
<220> 

<221> primer _bind 

<223> gene- specific primer used for 5 '-RACE for 

Zoanthus sp. 
<400> 24 

gttcttgaaa tagtctacta tgt 23 

<210> 25 

<211> 20 

<212> ENA 

<213> artificial sequence 
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<220> 
<221> 
<223> 



primer_bind 

gene-specific primer used for 5' -RACE for 







Zoanthus sp. 




5 


<400> 


25 






gtctactatg 


tcttgaggat 


20 




<210> 


26 






<211> 


19 




10 


<212> 


DNA 




- 


<213> 


artificial sequence 






<220> 








<221> 


primer_bind 






<223> 


gene-specific primer used for 


5' -RACE for 


15 




Discosoma sp. "red* 






<400> 


26 






caagcaaatg gcaaaggtc 


19 




<210> 


27 




20 


<211> 


19 






<212> 


DNA 






<213> 


artificial sequence 






<220> 








<221> 


primer Joind 




25 


<223> 


gene- specific primer used for 


5 '-RACE for 






Discosoma sp. *red* 






<400> 


27 






cggtattgtg gccttcgta 


19 



30 



35 



<210> 
<211> 
<212> 
<213> 
<220> 
<221> 
<223> 



28 
19 
DNA 

artificial sequence 
primer_bind 

gene-specific primer used for 5 '-RACE for 



( 35 ) 
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Discosoma striata 





<400> 


28 






ttgtcttctt 


ctgcacaac 


19 


5 


<210> 


29 






<211> 


17 






<212> 


DNA 






<213> 


artificial sequence 






<220> 






to 


<221> 


primer J>ind 






<223> 


gene-specific primer used for 5' 


-RACE 






Discosoma striata 






<400> 


29 






ctgcacaacg 


ggtccat 


17 


15 










. <210> 


30 






<211> 


20 






<212> 


DNA 






<213> 


artificial sequence 




20 


<220> 








<221> 


primer_bind 






<223> 


gene-specific primer used for 5' 


-RACE 






Anemonia sulcata 






<400> 


30 




25 


cctctatctt 


catttcctgc 


20 



<210> 31 

<211> 20 

<212> DNA 

30 <213> artificial sequence 

<220> 

<221> primer_bind 

<223> gene-specific primer used for 5 '-RACE for 
Anemonia sulcata 

35 <400> 31 



tatcttcatt tcctgcgtac 



20 
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<210> 


32 






<211> 


19 






<212> 


DNA 




5 


<213> 


artificial sequence 






<220> 








<221> 


primer_bind 






<223> 


gene -specific primer used for 5' 


-RACE 






Discosoma. sp. "magenta* 




10 


<400> 


32 






ttcagcaccc 


catcacgag 


19 




<210> 


33 






<211> 


19 




15 


<212> 


DNA 






<213> 


artificial sequence 






<220> 








<221> 


primer_bind 






<223> 


gene-specific primer used for 5' 


-RACE 


20 




Discosoma sp. "jnagenta* 






<400> 


33 






acgctcagag 


ctgggttcc 


19 



<210> 34 

25 <211> 22 

<212> DNA 

<213> artificial sequence 
<220> 

<221> primer_bind 

30 <223> gene-specific primer used for 5 '-RACE for 

Discosoma sp, "green* 

<400> 34 

ccctcagcaa tccatcacgt tc 22 

35 <210> 35 

<211> 20 

<212> DNA 



( 37 ) 
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<213> 


artificial sequence 




<220> 






<221> 


primer_Jt>ind 




<223> 


gene-specific primer used for 5 ' -RACE for 


5 




Discqsama sp. "green' 




<400> 


35 




attatctcag 


tggatggttc 20 




<210> 


36 


10 


<211> 


31 




<212> 


DNA 




<213> 


artificial sequence 




<220> 






<221> 


primer Jt>ind 


15 


<223> 


upstream primer used to obtain full coding region 






of nFPs from Anemonia majano 




<400> 


36 




acatggatcc gctctttcaa acaagtttat c 31 


20 


<210> 


37 




<211> 


34 




<212> 


DNA 




<213> 


artificial sequence 




<220> 




25 


<221> 


primer_bind 




<223> 


downstream primer used to obtain full coding 






region of nFPs from Anemonia majano 




<400> 


37 



tagtactcga gcttattcgt atttcagtga aatc 34 

30 

<210> 38 

<211> 29 

<212> DNA 

<213> artificial sequence 
35 <220> 

<221> primer_bind 

<223> upstream primer used to obtain full coding region 



( 38 ) 
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of nFPs from Clavularia sp. 
38 



<400> 

acatggatcc aacatttttt tgagaaacg 



29 



10 



<210> 
<211> 
<212> 
<213> 
<220> 
<221> 
<223> 



39 
28 
DNA 

artificial sequence 
primer_bind 

upstream primer used to obtain full coding region 
of nFPs from Clavularia sp. 
39 

28 



<400> 

acatggatcc aaagctctaa ccaccatg 



15 





<210> 


40 




<211> 


31 




<212> 


DNA 




<213> 


artificial sequence 


20 


<220> 






<221> 


primer_bind 




<223> 


downstream primer used to obtain full coding 






region of nFPs from Clavularia sp. 




<400> 


40 


25 


tagtactcga gcaacacaaa ccctcagaca a 31 




<210> 


41 




<211> 


28 




<212> 


DNA 


30 


<213> 


artificial sequence 




<220> 






<221> 


primer_bind 




<223> 


upstream primer used to obtain full coding region 






of nFPs from zoanthus sp. 


35 


<400> 


41 



acatggatcc gctcagtcaa agcacggt 



28 
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<210> 


42 




<211> 


32 




<212> 


DNA 


5 


<213> 


artificial sequence 




<220> 






<221> 


priroerjaind 




<223> 


downstream primer used to obtain full coding 






region of nFPs from Zoanthus sp. 


JO 


<400> 


42 




tagtactcga ggttggaact acattcttat ca 32 




<210> 


43 




<211> 


31 


15 


<212> 


DNA 




<213> 


artificial sequence 




<220> 






<221> 


prime r_t>ind 




<223> 


upstream primer used to obtain full coding region 


20 




of nFPs from Discosoma sp. *red' 




<400> 


43 




acatggatcc aggtcttcca agaatgttat c 31 




<210> 


44 


25 


<211> 


29 




<212> 


DNA 




<213> 


artificial sequence 




<220> 






<221> 


primer_bind 


30 


<223> 


downstream primer used to obtain full coding 






region of nPPs from Discosoma sp. "red* 




<400> 


44 




tagtactcga ggagccaagt tcagcctta 29 


35 


<210> 


45 




<211> 


28 




<212> 


DNA. 
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<213> artificial sequence 
<220> 

<221> primer_bind 

<223> upstream primer used to obtain full coding region 

of nFPs from Discosoma striata 
<400> 45 

acatggatcc agttggtcca agagtgtg 28 



<210> 46 

10 <211> 28 

<212> DNA 

<213> artificial sequence 
<220> 

<221> primer Jbind 

15 <223> downstream primer used to obtain full coding 

region of nFPs from Discosoma striata 

<400> 46 



tagcgagctc tatcatgcct cgtcacct 



28 



20 <210> 47 

<211> 31 

<212> DNA 

<213> artificial sequence 
<220> 

25 <221> primer_bind 

<223> upstream primer used to obtain full coding region 

of nFPs from Anemonia sulcata 

<400> 47 

acatggatcc gcttcctttt taaagaagac t 31 

30 

<210> 48 

<211> 28 

<212> DNA 

<213> artificial sequence 
35 <220> 

<221> primer__bind 

<223> downstream primer used to obtain full coding 
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<400> 

tagtactcga gtccttggga gcggcttg 



region of nFPs from Anemonia sulcata 
48 



28 



5 


<210> 


49 




<2U> 


30 




<212> 


DNA 




<213> 


artificial sequence 




<220> 




10 


<221> 


primer_bind 




<223> 


upstream primer used to obtain full coding region 






of nFPs from Discosoma sp. "magenta* 




<400> 


49 




acatggatcc agttgttcca agaatgtgat 30 


15 








<210> 


50 




<211> 


26 




<212> 


DNA 




<213> 


artificial sequence 


20 


<220> 






<221> 


primer Joind 




<223> 


downstream primer used to obtain full coding 






region of nFPs from Discosoma sp. * magenta'' 




<400> 


50 


25 


tagtactcga ggccattacg ctaatc 26 




<210> 


51 




<211> 


31 




<212> 


DNA 


30 


<213> 


artificial sequence 




<220> 






<221> 


priroer_bind 




<223> 


upstream primer used to obtain full coding region 






of nFPs from Discosoma sp. "green* 


35 


<400> 


51 



acatggatcc agtgcactta aagaagaaat g 



31 
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<210> 


52 




<211> 


29 




<212> 


DNA 


5 


<213> 


artificial sequence 




<220> 






<221> 


primer Jbind 




<223> 


downstream primer used to obtain full coding 






region of nFPs from Discosoma sp. "green* 


10 


<400> 


52 




tagtactcga gattcggttt aatgccttg 29 




<210> 


53 




<211> 


33 


15 


<212> 


DNA 




<213> 


artificial sequence 




<220> 






<221> 


primer^ bind 




<223> 


TS-oligo used in cENA synthesis and RACE 


20 


<400> 


53 



aagcagtggt atcaacgcag agtacgcrgr grg 



33 



<210> 54 
<211> 238 
25 <212> PRT 

<213> Aequorea victoria 
<220> 

<223> amino acid sequence of GFP 
<400> 54 

30 Met Ser Lys Gly Glu Glu Leu Phe Thr Gly Val Val Pro lie Leu 
5 10 15 

Val Glu Leu Asp Gly Asp Val Asn Gly His Lys Phe Ser Val Ser 

20 25 30 

Gly Glu Gly Glu Gly Asp Ala Thr Tyr Gly Lys Leu Thr Leu Lys 
35 35 40 45 

Phe He Cys Thr Thr Gly Lys Leu Pro Val Pro Trp Pro Thr Leu 
50 55 60 
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Val Thr Thr Phe Ser Tyr Gly Val Gin Cys Phe Ser Arg Tyr Pro 

65 70 75 

Asp His Met Lys Gin His Asp Phe Phe Lys Ser Ala Met Pro Glu 

80 85 90 

5 Gly Tyr Val Gin Glu Arg Thr He Phe Phe Lys Asp Asp Gly Asn 

95 100 105 

Tyr Lys Thr Arg Ala Glu Val Lys Phe Glu Gly Asp Thr Leu val 

110 115 120 

Asn Arg He Glu Leu Lys Gly He Asp Phe Lys Glu Asp Gly Asn 
10 125 130 135 

He Leu Gly His Lys Leu Glu Tyr Asn Tyr Asn Ser His Asn Val 

140 145 150 

Tyr He Met Ala Asp Lys Gin Lys Asn Gly He Lys Val Asn Phe 

155 160 165 

15 Lys He Arg His Asn He Glu Asp Gly Ser Val Gin Leu Ala Asp 

170 175 180 

His Tyr Gin Gin Asn Thr Pro He Gly Asp Gly Pro Val Leu Leu 

185 190 195 

Pro Asp Asn His Tyr Leu Ser Thr Gin Ser Ala Leu Ser Lys Asp 
20 200 205 210 

Pro Asn Glu Lys Arg Asp His Met Val Leu Leu Glu Phe Val Thr 

215 220 225 

Ala Ala Gly He Thr His Gly Met Asp Glu Leu Tyr Lys 

230 235 

25 

<210> 55 
<211> 229 
<212> PRT 
<213> Anemonia majano 
30 <220> 

<223> amino acid sequence of amPP486 

<400> 55 

Met Ala Leu Ser Asn Lys Phe He Gly Asp Asp Met Lys Met Thr 
5 10 15 

35 Tyr His Met Asp Gly Cys Val Asn Gly His Tyr Phe Thr Val Lys 
20 25 30 

Gly Glu Gly Asn Gly Lys Pro Tyr Glu Gly Thr Gin Tfrr Ser Thr 
35 40 45 
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Phe Lys Val Thr Met Ala Asn Gly Gly Pro Leu Ala Phe Ser Phe 

50 55 60 

Asp He Leu Ser Thr Val Phe Lys Tyr Gly Asn Arg Cys Phe Thr 

65 70 75 

5 Ala Tyr Pro Thr Ser Met Pro Asp Tyr Phe Lys Gin Ala Phe Pro 

80 85 90 

Asp Gly Met Ser Tyr Glu Arg Thr Phe Thr Tyr Glu Asp Gly Gly 

95 100 105 

Val Ala Thr Ala Ser Trp Glu He Ser Leu Lys Gly Asn Cys Phe 
J0 110 H5 120 

Glu His Lys Ser Thr Phe His Gly Val Asn Phe Pro Ala Asp Gly 

125 130 135 

Pro Val Met Ala Lys Lys Thr Thr Gly Trp Asp Pro Ser Phe Glu 

140 145 150 

15 Lys Met Thr Val Cys Asp Gly He Leu Lys Gly Asp Val Thr Ala 

155 160 165 

Phe Leu Met Leu Gin Gly Gly Gly Asn Tyr Arg Cys Gin Phe His 

170 175 180 

Thr Ser Tyr Lys Thr Lys Lys Pro Val Thr Met Pro Pro Asn His 
20 185 190 195 

Val Val Glu His Arg He Ala Arg Thr Asp Leu Asp Lys Gly Gly 

200 205 210 

Asn Ser Val Gin Leu Thr Glu His Ala Val Ala His He Thr Ser 

215 220 225 

25 Val Val Pro Phe 



<210> 56 
<211> 266 
30 <212> PRT 

<213> Clavularia sp. 

<220> 

<223> amino acid sequence of cFP484 

<400> 56 

35 Met Lys Cys Lys Phe Val Phe Cys Leu Ser Phe Leu Val Leu Ala 
5 10 15 

He Thr Asn Ala Asn He Phe Leu Arg Asn Glu Ala Asp Phe Glu 
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20 25 30 

Glu Lys Thr Phe Arg lie Pro Lys Ala Leu Thr Thr Met Gly Val 

35 40 45 

lie Lys Pro Asp Met Lys lie Lys Leu Lys Met Glu Gly Asn Val 
5 50 55 60 

Asn Gly His Ala Phe Val He Glu Gly Glu Gly Glu Gly Lys Pro 

65 70 75 

Tyr Asp Gly Thr His Thr Leu Asn Leu Glu Val Lys Glu Gly Ala 

80 85 90 

10 Pro Leu Pro Phe Ser Tyr Asp He Leu Ser Asn Ala Phe Gin Tyr 

95 100 105 

Gly Asn Arg Ala Leu Thr Lys Tyr Pro Asp Asp He Ala Asp Tyr 

110 115 120 

Phe Lys Gin Ser Phe Pro Glu Gly Tyr Ser Trp Glu Arg Thr Met 
15 125 130 135 

Thr Phe Glu Asp Lys Gly He Val Lys Val Lys Ser Asp He Ser 

140 145 150 

Met Glu Glu Asp Ser Phe He Tyr Glu He Arg Phe Asp Gly Met 

155 160 165 

20 Asp Phe Pro Pro Asn Gly Pro Val Met Gin Lys Lys Thr Leu Lys 

170 175 180 

Trp Glu Pro Ser Thr Glu He Met Tyr Val Arg Asp Gly Val Leu 

185 190 195 

Val Gly Asp He Ser His Ser Leu Leu Leu Glu Gly Gly Gly His 
25 200 205 210 

Tyr Arg Cys Asp Phe Lys Ser He Tyr Lys Ala Lys Lys Val Val 

215 220 225 

Lys Leu Pro Asp Tyr His Phe Val Asp His Arg He Glu He Leu 

230 235 240 

30 Asn His Asp Lys Asp Tyr Asn Lys Val Thr Leu Tyr Glu Asn Ala 

245 250 255 

Val Ala Arg Tyr Ser Leu Leu Pro Ser Gin Ala 

260 265 



35 <210> 57 

<211> 230 
<212> PRT 
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<213> Zoanthus sp. 
<220> 

<223> amino acid sequence of ZFP506 
<400>. 57 

5 Ala Gin Ser Lys His Gly Leu Thr Lys Glu Met Thr Met Lys Tyr 
5 10 15 

Arg Met Glu Gly Cys Val Asp Gly His Lys Phe Val He Thr Gly 

20 25 30 

Glu Gly He Gly Tyr Pro Phe Lys Gly Lys Gin Ala He Asn Leu 
10 35 40 45 

Cys Val Val Glu Gly Gly Pro Leu Pro Phe Ala Glu Asp He Leu 

50 55 60 

Ser Ala Ala Phe Asn Tyr Gly Asn Arg Val Phe Thr Glu Tyr Pro 
65 70 75 

15 Gin Asp He Val Asp Tyr Phe Lys Asn Ser Cys Pro Ala Gly Tyr 
80 85 90 

Thr Trp Asp Arg Ser Phe Leu Phe Glu Asp Gly Ala Val Cys He 
95 100 105 

Cys Asn Ala Asp He Thr Val Ser Val Glu Glu Asn Cys Met Tyr 
20 110 115 120 

His Glu Ser Lys Phe Tyr Gly Val Asn Phe Pro Ala Asp Gly Pro 
125 130 135 

Val Met Lys Lys Met Thr Asp Asn Trp Glu Pro Ser Cys Glu Lys 
140 145 150 

25 He He Pro Val Pro Lys Gin Gly He Leu Lys Gly Asp Val Ser 
155 160 165 

Met Tyr Leu Leu Leu Lys Asp Gly Gly Arg Leu Arg Cys Gin Phe 
170 175 180 

Asp Thr Val Tyr Lys Ala Lys Ser Val Pro Arg Lys Met Pro Asp 
30 185 190 195 

Trp His Phe He Gin His Lys Leu Thr Arg Glu Asp Arg Ser Asp 
200 205 210 

Ala Lys Asn Gin Lys Trp His Leu Thr Glu His Ala He Ala Ser 
215 220 225 

35 Gly Ser Ala Leu Pro 
230 
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<210> 58 
<211> 23.0 
<212> PRT 
5 <213> Zoanthus sp. 

<220> 

<223> amino acid sequence of 2FP538 

<400> 58 

Met Ala His Ser Lys His Gly Leu Lys Glu Glu Met Thx Met Lys 
10 5 10 15 

Tyr His Met Glu Gly Cys Val Asn Gly His Lys Phe Val He Thr 

20 25 30 

Gly Glu Gly He Gly Tyr Pro Phe Lys Gly Lys Gin Thr He Asn 

35 40 45 

15 Leu Cys Val He Glu Gly Gly Pro Leu Pro Phe Ser Glu Asp He 

50 55 60 

Leu Ser Ala Gly Phe Lys Tyr Gly Asp Arg He Phe Thr Glu Tyr 

65 70 75 

Pro Gin Asp He Val Asp Tyr Phe Lys Asn Ser Cys Pro Ala Gly 
20 80 85 90 

Tyr Thr Trp Gly Ser Phe Leu Phe Glu Asp Gly Ala Val Cys He 

95 100 105 

Cys Asn Val Asp He Thr Val Ser Val Lys Glu Asn Cys He Tyr 

110 115 120 

25 His Lys Ser He Phe Asn Gly Met Asn Phe Pro Ala Asp Gly Pro 

125 130 135 

Val Met Lys Lys Met Thr Thr Asn Trp Glu Ala Ser Cys Glu Lys 

140 145 150 

He Met Pro Val Pro Lys Gin Gly He Leu Lys Gly Asp Val Ser 
30 155 160 165 

Met Tyr Leu Leu Leu Lys Asp Gly Gly Arg Tyr Arg Cys Gin Phe 

170 175 180 

Asp Thr Val Tyr Lys Ala Lys Ser Val Pro Ser Lys Met Pro Glu 

185 190 195 

35 Trp His Phe He Gin His Lys Leu Leu Arg Glu Asp Arg Ser Asp 

200 205 210 

Ala Lys Asn Gin Lys Trp Gin Leu Thr Glu His Ala He Ala Phe 

215 220 225 
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Pro Ser Ala Leu Ala 
230 



5 <210> 59 

<211> 232 
<212> PRT 

<213> Discosoma striata 
<220> 

10 <223> amino acid sequence of dsFP483 

<400> 59 

Met Ser Cys Ser Lys Ser Val He Lys Glu Glu Met Leu He Asp 

5 10 15 

Leu His Leu Glu Gly Thr Phe Asn Gly Bis Tyr Phe Glu He Lys 
15 20 25 30 

Gly Lys Gly Lys Gly Gin Pro Asn Glu Gly Thr Asn Thr Val Thr 

35 40 45 

Leu Glu Val Thr Lys Gly Gly Pro Leu Pro Phe Gly Trp His lie 

50 55 60 

20 Leu Cys Pro Gin Phe Gin Tyr Gly Asn Lys Ala Phe Val His His 

65 70 75 

Pro Asp Asn He His Asp Tyr Leu Lys Leu Ser Phe Pro Glu Gly 

80 85 90 

Tyr Thr Trp Glu Arg Ser Met His Phe Glu Asp Gly Gly Leu Cys 
25 9 5 100 105 

Cys He Thr Asn Asp He Ser Leu Thr Gly Asn Cys Phe Tyr Tyr 

110 115 120 

Asp He Lys Phe Thr Gly Leu Asn Phe Pro Pro Asn Gly Pro Val 

125 130 135 

30 Val Gin Lys Lys Thr Thr Gly Trp Glu Pro Ser Thr Glu Arg Leu 

140 145 150 

Tyr Pro Arg Asp Gly Val Leu He Gly Asp He His His Ala Leu 

155 160 165 

Thr Val Glu Gly Gly Gly His Tyr Ala Cys Asp He Lys Thr Val 
35 170 175 180 

Tyr Arg Ala Lys Lys Ala Ala Leu Lys Met Pro Gly Tyr His Tyr 

185 190 195 
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Val Asp Thr Lys Leu Val lie Trp Asn Asn Asp Lys Glu Pbe Met 
200 205 210 

Lys Val Glu Glu His Glu lie Ala Val Ala Arg His His Pro Phe 
215 220 225 

5 Tyr Glu Pro Lys Lys Asp Lys 
230 





<210> 


60 






<211> 


225 




10 


<212> 


PRT 






<213> 


Discosoma sp 


. -red" 




<220> 








<223> 


amino acid sequence of drFP583 




<400> 


60 




15 


Met Arg Ser Ser Lys Asn Val 


He Lys Glu Phe Met Arg Phe Lys 






5 


10 15 




Val Arg Mfet Glu Gly Thr Val 


Asn Gly His Glu Phe Glu He Glu 






20 


25 30 




Gly Glu Gly Glu Gly Arg Pro 


Tyr Glu Gly His Asn Thr Val Lys 


20 




35 


40 45 




Leu Lys Val Thr Lys Gly Gly 


Pro Leu Pro Phe Ala Trp Asp He 






50 


55 60 




Leu Ser Pro Gin Phe Gin Tyr 


Gly Ser Lys Val Tyr Val Lys His 






65 


70 75 


25 


Pro Ala Asp He Pro Asp Tyr 


Lys Lys Leu Ser Phe Pro Glu Gly 






80 


85 90 




Phe Lys Trp Glu Arg Val Met 


Asn Phe Glu Asp Gly Gly Val Val 






95 


100 105 




Thr Val Thr Gin Asp Ser Ser 


Leu Gin Asp Gly Cys Phe He Tyr 


30 




110 


115 120 



Lys Val Lys Phe He Gly Val Asn Phe Pro Ser Asp Gly Pro Val 

125 130 135 

Met Gin Lys Lys Thr Met Gly Trp Glu Ala Ser Thr Glu Arg Leu 

140 145 150 

35 Tyr Pro Arg Asp Gly Val Leu Lys Gly Glu lie His Lys Ala Leu 

155 160 165 

Lys Leu Lys Asp Gly Gly His Tyr Leu Val Glu Phe Lys Ser He 

170 175 180 



( SO ) 



#£2002-531146 



Tyr Met Ala Lys Lys Pro Val Gin Leu Pro Gly Tyr Tyr Tyr Val 
185 190 195 

Asp Ser Lys Leu Asp lie Thr Ser His Asn Glu Asp Tyr Thr lie 
200 205 210 

5 Val Glu Gin Tyr Glu Arg Thr Glu Gly Arg His His Leu Phe Leu 
215 220 225 



<210> 61 
<211> 232 
10 <212> PRT 

<213> Anemonia sulcata 
<220> 

<223> amino acid sequence of asFP600 
<400> 61 

15 Met Ala Ser Phe Leu Lys Lys Thr Met Pro Phe Lys Thr Thr He 
5 10 15 

Glu Gly Thr Val Asn Gly His Tyr Phe Lys Cys Thr Gly Lys Gly 

20 25 30 

Glu Gly Asn Pro Phe Glu Gly Thr Gin Glu Met Lys He Glu Val 
20 35 40 45 

He Glu Gly Gly Pro Leu Pro Phe Ala Phe His He Leu Ser Thr 

50 55 60 

Ser Cys Met Tyr Gly Ser Lys Thr Phe He Lys Tyr Val Ser Gly 
65 70 75 

25 He Pro Asp Tyr Phe Lys Gin Ser Phe Pro Glu Gly Phe Thr Trp 
80 85 90 

Glu Arg Thr Thr Thr Tyr Glu Asp Gly Gly Phe Leu Thr Ala His 
95 100 105 

Gin Asp Thr Ser Leu Asp Gly Asp Cys Leu val Tyr Lys Val Lys 
30 110 115 120 

He Leu Gly Asn Asn Phe Pro Ala Asp Gly Pro Val Met Gin Asn 
125 130 135 

Lys Ala Gly Arg Trp Glu Pro Ala Thr Glu He Val Tyr Glu Val 
140 145 150 

35 Asp Gly Val Leu Arg Gly Gin Ser Leu Met Ala Leu Lys Cys Pro 
155 160 165 

Gly Gly Arg His Leu Thr Cys His Leu His Thr Thr Tyr Arg Ser 
170 175 180 
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Lys Lys Pro Ala Ser Ala Leu Lys Met Pro Gly Phe His Phe Glu 

185 190 195 

Asp His Arg He Glu He Met Glu Glu Val Glu Lys Gly Lys Cys 

200 205 210 

5 Tyr Lys Gin Tyr Glu Ala Ala Val Gly Arg Tyr Cys Asp Ala Ala 

215 220 225 

Pro Ser Lys Leu Gly His Asn 

230 



10 <210> 62 

<211> 231 
<212> PRT 

<213> Discosoma sp. "green' 
<220> 

15 <223> amino acid sequence of <3gFP512 

<400> 62 

Met Ser Ala Leu Lys Glu Glu Met Lys He Asn Leu Thr Met Glu 

5 10 15 

Gly Val Val Asn Gly Leu Pro Phe Lys He Arg Gly Asp Gly Lys 
20 20 25 30 

Gly Lys Pro Tyr Gin Gly Ser Gin Glu Leu Thr Leu Thr Val Val 

35 40 45 

Lys Gly Gly Pro Leu Pro Phe Ser Tyr Asp He Leu Thr Thr Met 

50 55 60 

25 Phe Gin Tyr Gly Asn Arg Ala Phe Val Asn Tyr Pro Glu Asp He 

65 70 75 

Pro Asp He Phe Lys Gin Thr Cys Ser Gly Pro Asn Gly Gly Tyr 

80 85 90 

Ser Trp Gin Arg Thr Met Thr Tyr Glu Asp Gly Gly Val Cys Thr 
30 95 100 105 

Ala Thr Ser Asn He Ser Val Val Gly Asp Thr Phe Asn Tyr Asp 

110 115 120 
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He His Phe Met Gly Ala Asn Phe Pro Leu Asp Gly Pro Val Met 

125 130 135 

Gin Lys Arg Thr Met Lys Trp Glu Pro Ser Thr Glu He Met Phe 

140 145 150 

5 Glu Arg Asp Gly Met Leu Arg Gly Asp He Ala Met Ser Leu Leu 

155 160 165 

Leu Lys Gly Gly Gly His Tyr Arg Cys Asp Phe Glu Thr He Tyr 

170 175 180 

Lys Pro Asn Lys Val Val Lys Met Pro Asp Tyr His Phe Val Asp 
10 185 190 195 

His Cys He Glu He Thr Ser Gin Gin Asp Tyr oyr Asn Val Val 

200 205 210 

Glu Leu Thr Glu Val Ala Glu Ala Arg Tyr Ser Ser Leu Glu Lys 

215 220 225 

15 He Gly Lys Ser Lys Ala 

230 



<210> 63 
<211> 235 
20 <212> PRT 

<213> Discosoma sp. "magenta* 
<220> 

<223> amino acid sequence of dmFP592 
<400> 63 

25 Met Ser Cys Ser Lys Asn Val He Lys Glu Phe Met Arg Phe Lys 
5 10 15 

Val Arg Met Glu Gly Thr Val Asn Gly His Glu Phe Glu He Lys 

20 25 30 

Gly Glu Gly Glu Gly Arg Pro Tyr Glu Gly His Cys Ser Val Lys 
30 35 40 45 
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Leu Met Val Thr Lys Gly Gly Pro Leu Pro Phe Ala Phe Asp He 

50 55 60 

Leu Ser Pro Gin Phe Gin Tyr Gly Ser Lys Val Tyr Val Lys His 

65 70 75 

5 Pro Ala Asp He Pro Asp Tyr Lys Lys Leu Ser Phe Pro Glu Gly 

80 85 90 

Phe Lys Trp Glu Arg Val Met Asn Phe Glu Asp Gly Gly Val Val 

100 105 110 

Thr Val Ser Gin Asp Ser Ser Leu Lys Asp Gly Cys Phe He Tyr 
10 115 120 125 

Glu Val Lys Phe He Gly Val Asn Phe Pro Ser Asp Gly Pro Val 

130 135 140 

Met Gin Arg Arg Thr Arg Gly Trp Glu Ala Ser Ser Glu Arg Leu 

145 150 155 

15 Tyr Pro Arg Asp Gly Val Leu Lys Gly Asp He His Met Ala Leu 

160 165 170 

Arg Leu Glu Gly Gly Gly His Tyr Leu Val Glu Phe Lys Ser He 

175 180 185 

Tyr Met Val Lys Lys Pro Ser Val Gin Leu Pro Gly Tyr Tyr Tyr 
20 190 195 200 

Val Asp Ser Lys Leu Asp Met Thr Ser His Asn Glu Asp Tyr Thr 

205 210 215 

Val Val Glu Gin Tyr Glu Lys Thr Gin Gly Arg His His Pro Phe 

220 225 230 

25 He Lys Pro Leu Gin 

235 



nan 

hi m)77?*>h*mffi?z>tz#)izmm2nz>3 9 -race©** 
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[02] 

02Att. gr^m^>/^M©#S77<>/>KS^-r. 
Aequorea victori a ^U->M7fc*>/^H (GFP) C3StT- 
<. Zoanthus fi3fE0>2O£>?>n£Ki5j;r/D i s c o s omaS&tf) 

T^-T. A. victoria G F PflBitfiJKlfcUT. 0 h£mj&-r<57. 
hU-y^KTH^tf-f ; «M#0~c a n0rt$£^fi&-rs$gK:^£tttt5 ( 
Yang 6. Nature Bio techno 1. 1 4, 1246-1251 
(1 9 9 6) Kft?) . 02 B«, cFP4 8 4(DN*SggB#£*U 

[03] 

|3lt Aneraonia majano, amF P 4 8 6 &*0>®9Ift&?fc 
[04] 

04te. Clavularia. c F P 4 8 4fi#<Dgff&&&3fc*>/^H<£> 
[0 5] 

05 «, Zoanthus, z F P 5 0 6&%<D%iMti.%.yt?>rt9%C>®® 
[06] 

06«> Zoanthus. z F P 5 3 8 &%<D%iMti.%Lyt? >Mn<0®& 
[07] 

0 7te. Discos om a striata. dsFP48 3 S*<D#r&& 
[08] 

08«, Discosoma. d r F P 5 8 Z >W&V> 
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[09] 

09 ti, Anemonia sulcata, asFP60 
[010] 

01 Ott, Discos oma, d gFP 5 1 2 >/^St 
[01 1] 

illll Discos oma, dmFP 5 9 2&%.<T> 1 8iffli. l %.%9 y 
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RNA 



KIM cDNA %t>k 



TN3 



iTTTT 
iGiC<0 



PCR 



TN3 ■MaTTTT 



•AAAAi 



Dpi 

pcr m<(& 



Dp 1 nnpfr 
T7-TN3 



■MAAI 



Dp2 



Op2 

TN3 — UN 



-MAAI 



> TTTTl 
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HSKGEELFTG . VV P t^VEIJGOV>K ;tU(EgySGEGEGDftTYGI^Tlj<QCTT . GKLP V g „ GFP 

T — - — I.. — - — — s- Z fp538 

„-c--H.---.r-RrKv R M--.v-.-E.-..-E-E^l4s:^:::::::::::r f ^^^ 



$0 70 80 go inn 

PTLVTTFSYGVQCFSRYPDHHKQHDFFKSAH. . •^EGYVQERTI^KDOGNYKTRAEVKFEGD 

,~ G y K _ 

°^™;;u^ ERSMHreKGWClT NDisLTGN. . 

■-IPiTOGPH6-.S-0.T-TY V-TA-SN--W-0. . 

* . . . FK V-N VVTV-Q-S — QDG. . 

* ' • • ra V ~N VVTVSQ-S--KDG. . 
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54 
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